Selective induction of catalase-mediated autophagy by dihydrocapsaicin in lung cell lines.
We reported that dihydrocapsaicin (DHC) induces autophagy in a catalase-regulated manner. In this study, we further examined the role of DHC-induced autophagy in lung cell lines. DHC-induced cytotoxicity was higher in WI38 and H1299 cells than in H460 and A549 cells, and was related to the loss of cell membrane integrity. However, apoptotic cells markedly increased in H460 and A549 cells. In WI38 and H1299 cells, DHC-induced catalase was correlated with a decrease of intracellular reactive oxygen species (ROS) and an increase in the level of LC3II, an autophagy marker, and LC3 conversion was attenuated by the catalase inhibitor 3-amino-1,2,4-triazole (3AT) or by knockdown of the catalase gene. In A549 cells, DHC downregulated catalase, led to ROS accumulation, and blocked LC3 conversion. In H460 cells expressing limited amount of catalase, DHC caused ROS accumulation and blocked LC3 conversion. However, H460 cells overexpressing catalase were able to induce autophagy. In contrast to Earle's balanced salt solution and rotenone, H(2)O(2) treatment caused ROS accumulation and did not promote upregulation of catalase and LC3II in lung cell lines. Cytoplasmic vacuolization in WI38 and H1299 cells was blocked by treatment of 3AT and which enhanced caspase-3 activity and LDH release. Suppression of autophagy by 3-methyladenine also enhanced DHC-induced cell death through apoptotic and necrotic cell death. In A549 and H460 cells, treatment of rapamycin attenuated DHC-induced cell death. Collectively, these results suggest that catalase regulates autophagy, which helps protect cells against apoptotic and necrotic cell death.